Protoapigenone, a novel flavonoid, inhibits ovarian cancer cell growth in vitro and in vivo.
Flavonoids are polyphenolic compounds and capable of inhibiting the growth of human cancer cells. Protoapigenone, a novel flavonoid, was isolated from the whole plant Thelypteris torresiana (Gaud), a native fern in Taiwan. In the present study, we explored the cytotoxic effects of protoapigenone on ovarian cancer cells and the immortalized ovarian epithelial cells by XTT assay. The effects of protoapigenone on cell cycle progression and apoptosis were also analyzed by FACS analysis, immunofluorescence study and immunoblotting analysis. The anti-ovarian cancer effect of protoapigenone was further examined using nude mice xenograft assay and immunohistochemistry. Our results showed that protoapigenone had a significant cytotoxicity on human ovarian cancer cells MDAH-2774 and SKOV3 but not on the immortalized non-cancer ovarian epithelial cells HOSE 6-3 and HOSE 11-12. Protoapigenone arrested MDAH-2774 and SKOV3 cells at S and G2/M phases via decreasing the expression of p-Cdk2, Cdk2, p-Cyclin B1 and Cyclin B1, as well as increasing the expression of inactive p-Cdc25C. Besides, protoapigenone had an enhanced cytotoxicity on SKOV3 cells enriched at S and G2/M phases, and ability to induce apoptosis through decreasing the protein levels of Bcl-xL and Bcl-2 and increasing the cleaved PARP by activating caspase-3. In nude mice study, protoapigenone treatment significantly suppressed the tumor growth, without major side effects. Taken together, protoapigenone showed a significant anti-ovarian cancer activity with low toxicity, suggesting its potential to be developed as a chemotherapeutic agent.